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A. M. Sorensen, J r 
and J. R. Beverly* 
Economic returns from the beef cattle industry 
depend largely on the percent calf crop and the 
weaning weight of calves to be sold. Much has been 
done in the area of livestock management. Presently, 
an extensive program of increasing weaning weights 
through selection and crossbreeding is underway. 
Calf crop percentage is determined in many ways. 
This discussion considers calf crop percentage as the 
number of calves raised to weaning age of 7 months, 
divided by the number of cows in the breeding herd 
at the beginning of the breeding season. This elimi- 
nates scme calves lost in early stages of calfhood be- 
cause of diseases and accidents. There will be a small 
difference between this calf crop percentage and one 
calculated a t  birth. 
Table 1 indicates the cost per pound of beef pro- 
duced, based on an operating cost of $95 per year 
per cow. Extension Service Bulletin 956 Your Cow 
and Calf Busi7zess discusses the calculation of this 
table and the operating cost per cow per year. This 
publication is available from your county agent. 
*Professor, Department of Animal Science, and Extension ani- 
mal husbandman-reproduction, Texas A&M University. 
To f ' i  operating costs, take. a specific selling 
figure of 27 cents, and locate the break-even point in 
Table 1. If this is done, weanling calves weighing 400 
pounds require a 90 percent calf crop to break even. 
If only a 60 percent calf crop is weaned, then the cost 
of producing the calf is 12 cents greater than the mar- 
ket value. Calves weighing 450 pounds break even at 
an 80 percent calf crop, and 500 pound calves break 
even at approximately a 70 percent calf crop. 
after several uses, thereby reducing protection. Da 
attempt to use these later. 
normal wsition. I t  should have a front d l  
the palpator during manipulation of th;! repnkhd 
organs. j 
As shown in Table 1, calf crop percentage is im- 
portant, but thii importance is accented when com- 
bined .with weaning weights. Cattle records are im- 
portant, too. Not every open cow can be culled be- 
cause of stock numbers and pasture available. When 
culling is possible, the repeat breeder cows should p 
first. 
Visual observation is also essential in selection. 
Some pregnant cows should be culled on the basis of 
age and condition of the udder, feet, legs and teeth 
which make them poor breeding stock. 
The following discussioh describes a way of improv- 
ing the calf crop percentage through pregnancy de- 
termination and elimination of non-pregnant cows. 
Thii determination, called palpation, is made by in- 
serting the arm into the rectum and feeling the rep* 
ductive tract for pregnancy indications. 
EQUIPMENT 
Little equipment is needed in palpation. The indi- 
vidual doing the palpating should wear protective 
covering on the arm and hand. This may be a rubber 
sleeve or a plastic sleeve which coven the arm to the 
shoulder. This protection guards against disease and 
eliminates irritation of the arm. A lubricant, such as 
liquid soap, is preferred over detergent. Use a rubber 
band to hold the plastic sleeve on the upper arm. Dry 
rubber sleeves immediately after use and sprinkle with 
talcum to avoid deterioration. Plastic sleeves may tear 
Figure I. Chub arrangement. for resiraining 4 
4 
Include an entrance gate in the chute at 
of the animal to allow entrance and exit for 
hind the'palpator. Squeeze chutes may be used, 
ever, the noise made as the animal enters 
and her unnatural position sometimes exci 
mal, makihg palpation more difficult. 
Palmtion alone takes only a few seconds. 4 
the chutes, stage of pregnancy and- the 
ex~erience. As manv as 800 head of cat 
and then palpate the animal. 
TABLE PRODUCTION COST PER4 POUND. BEEF-$95 PER COW OPERATING COST 













Figure 2. Anatomy of the reproductive tract. 
the animal so she cannot jump over the side of the 
chute or kick the palpator. Prevent other cattle from 
coming up behind the palpator as he attempts to de- 
tennine pregnancy. 
Ccnsider also the animal's safety. Do not place the 
animal's head in a stanchion or headgate. This tends 
to excite the animal. Replace broken boards in the 
chute that could injure the animal's legs. A dirt flcor 
chute is most desirable. Animals in a chute with a 
slick floor may become excited and lose their footing. 
Cleats across the floor stabilize footing. 
REPRODUCTIVE SYSTEM 
Thorough knowledge of the female reproductive 
system is essential in palpation, figure 2. The female 
gem cell, called the ovum or egg, develops in a 
follicle on the ovary, figure 3: The ovaries are sus- 
pended rather freely in the body cavity by ligaments 
attached to the top of the abdominal cavity. These 
move from One location to another in the cavity. 
The ovaries ( d o )  are located on each side of the 
cavity. They are approximately 1/2-inch wide, 3/4- 
inch deep and 1-inch long in a normal cow. This 
size varies considerably, depending upon the stage 
of the estrous cycle. 
on the surface of the ovary. I t  may reach a size of 
1/2 to 3/4-inch in diameter and protrude approxi- 
mately 1/4 inch from the surface. The follicle has the 
feel of a blister or tissue filled with fluid. An experi- 
enced person can palpate the follicle on the ovary. 
As the follicle ruptures releasing the egg, the cavity 
fills with cells to form another body called the corpus 
luteum, figure 3. This develops as a cellular mass and 
protrudes with a teat-like projection at the point of 
rupture. Approximately 15 days after the animal is 
in estrus, the corpus luteum begins to regress and al- 
most completely disappears within the next 10 days. 
Another follicle is growing and will rupture approxi- 
The ovary should feel firm but not hard. The folli- Figure 3.  Large mature follicle on right ovary. Mature 
cle which contains the egg is a blister-like projection corpus luteum on left ovary. 
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ESTROUS CYCLE OF THE COW 
Figure 4. 
mately 2 1 
Figure 6. 
280 days 
Note the c cle pattern is followed a t  approxi- I' -day interva s. 
Figure 5. Reproductive system o f  young cow, viewed from 
inside o f  animal. 
Growth o f  fetus. Parturition occurs approximately 
after fertilization. 
Months of age, Bovine 
6 
ately 21 days after the previous one. This cycle 
3ttern is followed a t  approximately 21-day inter- 
[Is, figure 4. The corpus luteum can also be palpated 
I the ovary by an experienced person. 
The large follicle on the ovary indicates the animal 
approaching the time of estrus. A corpus luteum on 
e ovary indicates the animal is in about the mid- 
lint of the estrous cycle or is pregnant. The corpus 
teum persists in the cow throughout pregnancy. 
ierefore, palpation of the corpus luteum may either 
dicate a stage in a normal cycle or pregnancy. 
Fig 
fl0l 
lure 7. Reproductive tract of mature cow on the 




After the egg is released from the follicle, it moves 
o the oviduct, a small tube that acts as a passage- 
y for the egg to go from the ovary into the uterus. 
llle two oviducts also act as sites of fertilization. The 
:gg normally is fertilized about one-third of the way 
lown the oviduct by sperm that have entered during 
Sopulation. 
The egg then moves into the horn of the uterus 
md, if fertilization has occurred, begins its cell divi- 
ion. The egg continues to multiply and lay down its 
nembranes, implanting itself in one of the uterine 
!oms. 
The cow's uterus is made up of two horns with a 
-1necting body between, figure 2. Therefore, in de- 
opment of the membranes, they pass from the tip 
3ne horn through the body to the tip of the other 
,n. Attachment takes place throughout. The uterus 
s lined with numerous raised prominences, called 
aruncles, which form attachment points for develop- 
ng cotyledons or "buttons" on the fetal membranes. 
The next portion of the reproductive tract toward 
he exterior is called the cervix, figure 2, and is made 
~p of a connective tissue substance that feels much 
like gristle. The cervix is tortuous with folds protrud- 
ing into the lumen and extending in the direction of 
the exterior. Within these folds are numerous glands 
which secrete fluid abundantly during estrus. I t  be- 
comes thick and tenacious during the functioning 
period of the corpus juteum and during pre\gnancy. 
The next portion of the tract, the vagina, figure 2, 
acts as a receptacle for the penis during copulation 
and the point of deposition of the spermatozoa. The 
bladder, which opens on the floor of the vagina 
through the urethral orifice, from this point to the 
vagina exterior acts as a common passageway for 
urine and passage of young a t  birth. 
The vagina has the feeling of a thin-walled organ 
similar to that of the uterus. The vulva is the external 
portion of the reproductive tract and may be seen as 
two prominent lips. 
The entire reproductive organs of an animal vary 
considerably in size and feel with the stage of develop- 
ment during preLgnancy and also with the size and 
reproductive history of the animal. Generally, the 
size of the entire nonpregnant reproductive tract is 12 
to 18 inches long. In young heifers that have just 
reached puberty, the reproductive organs may be 
only 8 inches long. The reproductive tract of older 
cows that have had several calves may extend to 24 
inches. Diameter of the uterine horns is approximately 
3/4 to 1 inch and the length of the horns 6 to 8 
inches with a 3 to 4-inch body. The cervix is ap- 
proximately 1 to 2 inches in diameter and 3 to 5 
inches long. 
DEVELOPMENTAL STAGES 
Periods of development in a young calf's life are 
divided into three parts. The period of the ovum is 
that time from fertilization until the egq has divided 
enough times to take on a particular form. This oc- 
curs about the 30th day when there is an enfolding 
of the layers of the developing egg. At this stage, 
the newly developing animal is called an embryo. The 
period of embryonic development lasts until attach- 
ment of the fetal membranes to the lining of the 
uterus - approximately 38 days. During the em- 
bryonic stage, various organs and systems are laid 
down. These include the respiratory system, nervous 
system, digestive system, ~ i r c~ l a to ry  s stem and repro- 
ductive system. 
The embryo, as it develops, floats freely in the 
uterine cavity, bathed by a secretion called uterine 
milk. During this time, the embryo lays down all of 
the organs and tissues. 
When the embryo is about 38 days old, the fetus 
period begins. This term is used until the newborn is 
expelled at parturition. During the fetus stage, con- 
tinued attachment takes place at the numerous car- 
uncles lining the uterus. These attachments provide 
transfer of nutrients and waste materials for the de- 
veloping fetus. Parturition occurs approximately 280 
days after fertilization, figure 6. 
PALPATION 
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Figure 9. Position of hand in early pregnancy. 
paunch and pick up the reproductive organs without 
difficulty. 
Usually, the longer the examination, the more re- 
sistance encountered. Occasionally, a small amount 
of bleeding occurs. This should not upset the pal- 
pator. An indication of rectum damage is a sand- 
paper or gritty feeling. In this case, the mucosa lining 
the rectum has been rubbed off in the palpation pro- 
cess. It is best to stop further palpation when this 
occurs. 
A thrust of the arm to the elbow is usually much 
better than trying to put the hand into the rectum 
and gradually working forward. I t  is much easier to 
work to the rear, since that is the direction the cow 
is pushing the fecal material and the inserted arm. 
In palpating, assume the animals are pregnant. 
Therefore, reach farther than wrist deep to pick up 
the uterus and the calf within. 
Certain landmarks are evident inside the cow. 
The pelvis forms a bone cradle for the reproductive 
system, figure 5. The nonpregnant tract usually is 
located near the top of the pelvic cradle and felt 
easily with downward pressure. As pregnancy ad- 
vances, the uterus and cervix move down and into 
the body cavity. 
The cervix with its firm feel is also a good land- 
mark, figure 2. After locating the cervix, the pal- 
pator can move forward to the uterus to determine 
pregnancy. 
The paunch, located directly forward and to the 
left, may feel like the end of a football and be rather 
soft and mushy. The feel depends on the amount 
of feed in the paunch. The feedstuff when mashed 
slowly returns to normal shape. I t  does not have the 
watery, soft feel of the pregnant uterus. 
The "open" reproductive tract normally lies on the 
floor of the pelvis. The horns of the uterus are coiled 
on the front edge of the pelvis or, in older cows, may 
hang slightly into the abdominal cavity, figure 7. The 
entire tract may be held in the hand at this stage. 
Slight pressure by the middle finger will separate the 
horns of the uterus, figure 8. The ovaries are located 
in the broad ligament on each side. 
30-day pregnancy. A palpator, with skill and prac- 
tice, can detect pre'gnancy as early as 30 days after 
breeding. Palpation at this early stage should be ac- 
companied by good breeding herd records. The pal- 
pator through these records knows the approximate 
breeding date of the animal. 
In the early stage of pregnancy, the uterus, filled 
with a small amount of fluid, will feel slightly thinner. 
One horn is enlarred a little more than the other. 
Presence of the embryonic vesicle at this time is de- 
termined by runninq the horn between the fingers in 
a milking action to feel the vesicle pop through the 
fingers, figure 9. 
The embryo is only about 1/2-inch long. However, 
the vesicle surrounding it is approximately 3/4-inch 
in diameter and filled with fluid, such as a balloon 
filled tightly with water. On the same side as the en- 
largement, the palpator will find a corpus luteum on 
the ovary. The uterus, in much the same location as 
a nonpregnant uterus, has not been displaced because 
of size or weight at  this time. The outer embryonic 
vesicle, which is rather thin with little fluid, may be 
18 to 24 inches long. By pinching the horn of the 
uterus carefully, the membranes of this vesicle are 









45-day pregnancy. Most palpators prefer bulls be 
separated from cows at  least 45 days before preg- 
nancy determination. At 45 days, one horn of the 
uterus containing the fetus is somewhat enlarged and 
thinner walled and the corpus luteum is on the ovary 
of the same side. The fetus a t  this stage is approxi- 
mately 1 inch long. The vesicle around it is somewhat 
egg-shaped and measures approximately 1 to 1 - 1 /2 
inches long. The outer membrane, which contains con- 
siderable fluid, may be felt through the uterine wall. 
Attachment of the membranes to the uterus has just 
taken place at approximately 38 to 40 days. There- 
fore, avoid moving the fetus about in the uterus. The 
caruncles on the uterus join the cotyledons on the 
fetal membranes for nutrient exchange. 
60-day pregnancy. The uterus has enlarged until 
one horn is about the size of a banana, measuring 8 
to 10 inches long. Weight of the contents pulls the 
uterus into the body cavity just over the pelvic brim, 
figure 10. The fetus has grown rapidly and, a t  this 
stage, is about 2-1/2 inches long. The embryonic vesi- 
cles are still prominent and, a t  this stage, may be felt 
without feeling the fetus. 
The uterine walls have thinned considerably. The 
best method of feeling the fetus is to bobble it with 
your hand so that by gently tapping the uterus the 
fetus swings as a pendulum and hits against the wall 
of the uterus and vesicle. The cervix remains on top 
uf the pelvic cradle with the uterine horns moving 
forward and downward over the brim. The ovaries 
are still suspended by the broad ligaments and in early 
stages will be rather high in relation to the uterus. 
As before, a corpus luteum should be on the ovary 
of the same side as the developing fetus. The presence 
of the fetus eliminates a need for feeling other struc- 
tures. 
90-day pregnancy. The uterus will have enlarged 
considerably by this time, filled with fluid and in- 
creased growth of the fetus, figure 1 1. The fetus now 
is about 6-1/2 inches long and has displaced itself 
to the floor of the abdominal cavity, indicating the 
uterus has stretched considerably. The cervix may be 
pulled to the pelvic brim so that the cervix, body and 
horns of the uterus are in the abdominal cavity. 
The ovaries are usually pulled down with the uterus 
to much lower than normal and may be palpated to 
either side of the uterus. In  larger animals, this is a 
difficult stage of pre,gnancy because of displacement 
and the distance from the anus to the developing 
fetus. 
Factors other than presence of the fetus itself may 
have to be considered a t  this stage. Displacement of 
the uterus, an indication of pregnancy, should be con- 
sidered. Another indication of pregnancy is enlarge- 
ment of the uterine artery with its characteristic 
"whirring" pulsation. This artery passes in the for- 
ward fold of the broad ligament supporting the 
uterus. At 3 months, it is approximately 1/8 to 3/16 
inch in diameter. The pulse of the heart beat is felt 
easily as blood is carried into the uterus to nourish 
the developing fetus. 
Do not confuse the uterine artery with the femoral 
artery lying on the inside of the thigh which supplies 
the hind legs. The femoral artery is lying in the 
muscle but may be palpated. Remember that the 
uterine artery is in the broad ligament and may be 
moved 4 to 6 inches, whereas the femoral may not. 
Another pre,gnancy indication is presence of a cor- 
pus luteum on one of the ovaries, although this corpus 
luteum may appear here even in a normal cycle. The  
best indication of pregnancy in absence of the fetus 
is the presence of cotyledons. Cotyledons in a %month 
pregnancy should be flattened and egg-shape and 
measure 3/4 to 1 inch across. Although rather soft 
to the touch, they are firmer than the thin-walled 
uterus. The membranes still are filled tightly with 
fluid, figure 12. 
120-day pregnancy. At this stage, the fetus is dis- 
placed similarly to the 90-day fetus. However, it has 
enlarged to approximately 10 to 12 inches long. The 
head is about the size of a lemon. Often the head of 
the developing fetus is picked up before any other 
part. 
The enlarged fetus fills a greater portion of the 
abdominal cavity and is easier to feel than the 3- 
month fetus, figure 13. All other characteristics have 
changed some. Presence of the cotyledons is more 
noticeable, since they have developed to approximate- 
ly 1-1/2 inches in length. The pulsating uterine artery 
may be palpated, as well as the corpus luteum and 
the displacement of the entire reproductive tract. 
Over 5-month pregnancy. The main change until 
parturition will be in size, figure 14, as the fetus en- 
larges rapidly utilizing more of the abdominal cavity. 
Table 2 summarizes outstanding identifying charac- 
teristics. 
OTHER FACTORS 
The paunch. As one reaches into the rectum, feeling 
directly forward and to the left, the dorsal posterior 
sac of the paunch may be palpated. This paunch in 
an animal on good pasture or on full feed will be 
rather firm and plastic to the touch. By mashing the 
paunch you notice an indentation which gradually 
smooths back over indicating that the paunch is 
full of feedstuff. This dorsal posterior sac may feel 
much like the end of a football, coming to somewhat 
of a point. This may be misinterpreted under care- 
less examination as a large uterus in latter stages of 
pregnancy. 
Cotyledons. Cotyledons may be interpreted as ova- 
ries or vice versa. Cotyledons do not have the solid 
feel of an ovary but are rather soft. The best com- 
parison is to that of dried apricots soaked in water. 
The ovaries are more rounded and egg-shaped with 
a firm feel. Only two are present. 
Figure I I. Position o f  90-day 
fetus. The fetus i s  now about 
6112 inches long and has dis- 
placed itself t o  the floor of 
the abdotminal cavity. 
Figure 12. 79day fetus, with 
surrounding membranes filled 
tightly with fluid. G r id  scale 
1/? inch. 
tdentifvint, characteristic! 
TICS USED I N  DETERMINING PREGNANCY. 
02. 
I - urerine horn somewhat enlarged, thinne 
1/4 oz. 1 1/4 Embryonic vesicle size of hen's egg. 
' .& 
;.:3~ 
d and prominent. 
60 1/4- 2 112 Uterine horn size of banana; fluid filled and pulled over pelvic brim 
1/2 oz. into body cavity. Fetus size of mouse. 
Figure 13.4-month pregnancy. 
Tract lies on floor o f  abdomi- 
nal cavity. Palpation o f  uterine 
artery. 
Figure 14. 5-month regnancy. 
nal  cavity. 
P Enlarged calf now fi Is abdomi- 
Pyometra. In this condition, the uterus is filled with 
white blood cells attempting to clear up disease or- 
ganisms. The uterus may be fluid to the touch or may 
be somewhat solidified, feeling rather plastic. This 
stage may be confused with early pre<gnancy stages 
if the uterus is in a fluid condition and only partly 
filled. I n  the latter stages of pyometra, the uterus 
becomes rather firm. 
Large uteri. In older cows that have had many 
calves, the uterus may not return to its normal size 
as in a younger cow. The enlarged uterus may feel 
as if displaced over the brim of the pelvis as in a 3 
to 4-month pregnancy. Careful manipulation of the 
uterus shows no fluid and no cotyledons developing 
in the open cow. Relaxation of the broad ligament 
tends to cause a similar condition. 
Bladder. The urinary bladder may be interpreted 
as pregnancy in the 60 to 75-day stages. At this time, 
the full bladder feels similar to the uterus filled with 
fluid. Careful tracing should indicate a bladder, 
where there is only one body, or a pregnant horn of 
the uterus, where both horns can be palpated and 
traced back to the cervix. 
Enlarged cervix. In some Brahman and Brahman 
crossbred cattle, an enlarged cervix is found that is 
firm and has the feel of a developing fetus in the lat- 
ter stages. Tracing the reproductive tract distinguishes 
between the two. 
Breed differences. Brahman, Brahman crossbred, 
Santa Gertrudis, Charolais, Holstein and Brown Swiss 
cattle, because of their increased size, are slightly 
more difficult to palpate in certain stages of preg- 
nancy than the smaller European breeds. 
>. In  3 to 4-month stages, the uterus has dropped 
so deeply into the body cavity it is almost impossible 
to palpate. In  such instances, pass the hand under the 
cervix and lift the uterus to feel the fetus itself. By 
lifting the uterus and quickly moving the hand down 
into the body cavity, the presence of the fetus is felt 
by bobbing the fluid and the fetus through the 
of the uterus. 
Brahman and Charolais breeds appear to I 
more tissue inside than smaller breeds. More i 
of the omentum seem to cover,the intestines, ma 





Charolais cattle seem to have less flexibility in the 
rectum. I t  is commonly harder to feel deep in the 
body cavity in these cattle, and lateral movemei ' 
also somewhat restricted. 
The uteri of heifers of Brahman breeding vary con- 
siderably. I t  is not uncommon to find 1,000-pound 
heifers with uteri measuring only 4 to 6 inches in 
length, as compared to a normal uterus which would 
be 10 to 12 inches. 
Highly finished cattle for show or on lush pastures 
may be filled with fat which interferes with move- 
ment and feel. These cattle are very difficult to pal- 
pate. Repalpate at a later date in case of dout 
RECOMMENDATIONS 
Practice! Experience is the key to palpation 
many instances the ranch manager should not be 
one to palpate but should supervise the operation 
critically observe the cows. Unhealthy, unsound 
undesirable types should be eliminated, as we 
open cows. 
Shorten the calving interval by reducing the 
during the breedinq season when the bulls are . 
the cows. Cows that settle first are those most ada 
to reproduction. Wait approximately 45 days after 
bulls are removed to palpate. Most cows should 
ceive at the beginning of the season, and only a 
will be short-term pregnancies. 
Cull as critically as feasible. If every open, unso 
cow can be removed, cull immediately. 
Remember, palpation is an art and a skill. I t  : 
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This publication is one of many prepared by 
the Texas Agricultural Extension Service of 
Texas A&M University to present up-to-date, 
of research. Such publications are available 
from your local agents whose offices usually . 
are in the county courthouse or agricultural 
Give your agents a try. They welcome your 
visits, calls or letters. 
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